Novel highly active recombinant glutaredoxin from Chlorella sorokiniana T-89.
Glutaredoxin (Grx) is a thiol/disulfide oxidoreductase that maintains the cellular thiol/disulfide ratio. A 321 bp cDNA fragment encoding a putative Grx (named CsT-89Grx) was cloned from heat-tolerant Chlorella sorokiniana T-89 and expressed in an Escherichia coli system. The sequence analysis of CsT-89Grx and site-directed mutations showed that the putative active site within the CPYC motif belonged to the dithiol superfamily. The biochemical property analyses showed that the optimal pH and temperature of CsT-89Grx are pH 8.5 and 50 °C, respectively. The activity of CsT-89Grx showed high thermal stability (retained 70% activity at 80 °C for 30 min) and broad pH stability (retained over 70% activity for 1 h) ranging from pH 3 to 11. The kinetic parameter kcat/Km was 20,982 min(-1) mM(-1), which suggested that CsT-89Grx exhibited the highest catalytic efficiency in reducing the disulfide bond among all the Grx reported in the related literature and is therefore potentially useful for industrial applications.